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3urr«7  ©f  PomIoW  Pollution  la  tho  Vioinitjr  of 
(too  voll  Opo  ration*  In  Uko  Brio  and  Uko  8*,  Clair, 


ftju    John  3*  Holl 
Biologist* 


Datoo  of  Inspootiomt  Soto  koportodt 

Uko  Sri*  —  Julj  23rd  &  24th  Hoy  mot  25th,  1990. 

Uko  St.  Clair  —      Ootobor  7th 


Drilling  operations  for  the  production  of  natural  gas 
began  In  Lake  Srie  tn  1913.  Froa  1913  *H  th«  end  of  1957  *• 
total  of  67  off-ehora  wall*  had  been  drilled  in  Laka  Brie.  *>»» 
of  tha  aarly  walla  vara  drlllad  within  a  faw  hundrad  yards  of 
tha  shoreline,  out  In  recent  yeora  consider  ble  iataraat  has 
been  ahown  in  tha  davelopaent  of  off-shore  gaa  reeonrea  and  at 
tha  present  tisa  scat  or  all  of  tha  Canadian  waters  of  LaJta  3rie 
ha»*  been  leased  by  exploration  ouapanie*.  At  present,  drilling 
operations  in  Luke  £rie  are  concentrated  in  the  vicinity  of 
W»rt  -»laa  and  it  i»  in  thia  region  that  the  pollution  survey  in 
Lake  iirie  was  aade. 

p&uo.js  ov  riz  ihvs.;tio*tio«» 

>ith  the  increase  in  drilling  activity  in  the  waters 
bordering  southwestern  Ontario,  oonearn  waa  expreeaed  by  the 
ooenerolal  fiaharaen  for  the  effects  which  this  operation  sight 
have  on  their  ooatcerelal  fishing  opor<itl-n. 

In  June  of  this  year  a  aoetlng  was  called  oy  Dr. 
Barkneaa,  Chief  of  the  Pi«h  and  wilt  Ufa  Division,  of  the 
Oepartaant  of  Lands  and  Forests,  between  interested  neabcrs 
of  the  division  and  the  ntario  Water  laMMM  Coaaiaaion  to 
discuss  say*  and  ae.vna  by  which  this  proolea  adght  be  investigated. 
At  that  tine,  it  was  agreed  that  the  Water  Hesouroea  Coavlasioa 
would  undertake  three  phases  of  an  investigation  to  determine 


5SB414 

#m  wall  tttwUiM  ooatrltotod  »i*nifio*nt  aaoauta  of  pollution, 

Kwn  laoludod  tha  following! 

1)  A  oorioa  of  wutor  aauplaa  to  to  tok*n  fron  tha  l»ka  and  from 
tha  wutu  produood  In  tha  varloua  j)ihm  of  gM  wall  dovalop* 
■Mt  Mid  production. 

2)  A  oorloo  of  aaajplao  of  bottoa  faun*  1b  tto  Tlatnlty  of  drillin* , 
prodaoiag  aad  lookUf  fan  voUa  to  dotondao  whathar  thara 
have  tow  any  ai«alfl«ant  ohanfo  la  thooo  aonaltiro  bottoa 


?)      A  Moaaaar  to  dotoralao  tha  toxloit/  of  aatar*l  fan* 

About  thai  tlaa,  too  fepartaant  of  Laaio  and  Forooto 
aaalfaod  oao  t»lolo**t«t  to  latorriow  a  iarfa  group  of  aoauwroial 
flaharaon  froa  too  of footod  %***>,»  to  datoralna  whathar  toay  had 
or  had  aot  boaa  datrlajaatally  offootod  by  tola  ladootqr.    (Soa 
Appoadlx) 

fha  Ohoaioal  and  hlelofloal  ottrray  wa*  aado  oa  Uko 
Brio  oa  July  too  2>rd  aad  24th  aad  la  Uko  St.  Glair  oa  Ootobor  7th* 

Or  Attfuet  5th  tha  author  attoadod  a  aaatlag  totwooa 
rapraaaatotlvoa  of  too  Late  lylo  OoanaroUl  flaharaoaU  Aaaoolation, 
too  Malator  of  tha  topartaoat  of  Undo  and  ParasU,  toal.oaoaraala 
Mr.  Spaoaor,  otoar  aoahora  of  tha  Daaartaoat  of  Undo  aad  forooto 
aad  roaroaoatatlToa  of  too  Oatorlo  fuol  Board.    At  that  tlaw  too 
aa— aralal  flaharaan  ouUlaod  to  Mr*  Spooaar  thalr  ooaplaieta 
ralatira  to  aatural  gaa  pi  adaption  la  thalr 


IP 

Ohaalaal  a^aollaai 

aaafllag  far  oaaaioal  aaalyaoo  vu  oarrlad  out  la  too 
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vicinity  of  thro*  veils. 

1)  Consolidated  VMt  Potrolen*  w«ll  #40 

This  well  was  being  drilled  In  *  rook  strata  at  a  depth  of  1,030 
foot.  Samples  were  takon  of  the  ballings,  the  lako  bslow  tho 
drilling  platform  and  tho  lako  100  foot  north  of  tho  dorriek  in 
tho  dlroetion  of  tho  water  drift. 

2)  H.L.O.  #18 

Thi»  well  wa»  being  drilled  at  a  depth  of  1170  feot  and  was  in 
a  gaa  strata.  Samplss  vere  taken  of  the  bailings,  the  lake  below 
the  drilling  platform  and  tho  lake  100  feet  fron  tho  platform. 

3)  Subaarine  #4 

ThU  was  a  well  that  had  been  oompleted*  It  had,  however,  passed 
through  a  pooket  of  what  is  known  as  surfaoo  gns,  and  tho  gas  was 
ssoaplng  bar  following  np  the  outside  of  the  well  oaslng  and  bubbling 
to  the  surfaoo.  It  oould  readily  be  seen  on  tho  surface  as  a 
largo  boil  about  four  foot  in  diameter.  Chsmleal  eamplos  woro 
taken  here  at  tho  surfaoo  and  at  the  bottom  and  100  feet  from 
thle  leaking  well  at  the  surfaoo  and  at  the  bottom. 

Determinations  for  Hydrogen  Sulphides  woro  made  from  eaoh 
sample  at  the  time  of  oolloetion.  k  separate  sample  for  phenols 
ems  taken  at  eaoh  sampling  point  and  preserved  for  later  analyses 
in  the  laboratory.  Water  for  tho  remaining  analytical  determinations 
were  oolleoted  in  40  ox.  bottlss  and  returned  to  tho  laboratory 
for  analyses. 
Biological  Sampling 

Samples  of  the  bottom  f*un>  wore  taken  with  a  one  souars  foot 
Peterson  dredge.  The  oontents  of  the  dredge  were  eoreened  on  the 
spot  and  preserved  for  later  enumeration  and  identification. 
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la  general,  sanplos  were  taken  froa  tn*  vicinity  of  three 
wells,  Consolidated  west  Petrol sua  #40,  K.L.O.  #18,  and  ^uoaarins 
#4*  In  addition,  samples  were  taken  in  on  area  of  producing 
veils*  Por  controls  or  comparison  with  the  sanples  taken  in  too 
vicinity  of  guo  well  drilling  or  production,  two  saapleo  wars 
taken  iuacui.itwly  west  of  ths  produoing  area  Mad  an  additional 
four  sua  pis a  vera  taken  In  a  sioilar  daptfa  of  water  opposite 
uheatley,  a  distanoa  of  about  14  ailes  west  of  the  point  wbere 
the  previous  aaaplee  ware  takan* 

In  order  to  detaraina  whether  g*s  leaking  froa  the  wells 
was  toxic  to  fish,  a.  bloassay  w.  s  perforaad  using  natural  gas 
at  tha  laboratory*  To  detemina  the  toxicity  of  the  gus,  five 
auaall  fish  (C.  Coaaereonnii)  and  ahiniobthysa  :;p.)  were  plaoed 
ia  a  Jsr  containing  }  litres  of  water*  On  two  aubesqusnt  days, 
gHS  was  bubbled  through  this  watsr  for  a  period  of  eight  hours 
at  the  rats  of  10  o*o*  par  ainuts*  It  wa;<  felt  that  by  this 
neana  ana  toxicity  of  natural  gas  oould  be  daaonatrated* 

Chsaioal  ftssulta 

Ths  results  of  tha  ohsaloai  su^plin  oarried  out  during  the 
surwey  arc  appended*  In  gene  ml,  there  is  no  appreoiabls  affect 
on  ths  chsaioal  water  quality  of  ths  laks  exospt  in  ths  lansdiets 
vicinity  of  ths  drilling  rigs*  Ths  eanples  which  were  taken  along 
side  the  platform  and  iaaediatsly  after  bailings  were  duaped  «howwd 
slight  increases  in  ohloridsa  and  sulphate*  Tha  bailings  theaselres 
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were  vary  high  in  ohlorldee,  aul  hate  and  eulphidee  ud  apparently 
contained  mm*  phenol.  The  voluoe  of  this  anterlal  duaped  to  the 
Ink*  is  rtiy  Mull  (about  60  gal.  oraxy  5  *"•••)  *»*  apparently  tho 
dilution  lanedlutely  reduces  tha  concentrations  to  near  noraal 
levels  or  as  la  tha  oaaa  with  tha  aulphides  reacts  oheaioally  to 
oxidise  then  to  inaoououa  ooapounda*  Thara  is  eone  quaatlon  aa 
to  tha  source  of  tha  pbeaole  in  tha  ballings  aa  lubrioanta  ere 
uaad  on  tha  naohinary  and  aoaa  of  tha  phanola  notad  any  ha  froa 
ttiia  aoureo. 
ilolOKloal  Qbaerv^tlona 

In  janaml  a  ooaaanity  of  organiaae  inhablta  laka  bottoa* 
that  ia  relatively  etable  in  apaoiaa  ooapoeltlon  undar  aiallar 
oavlronewntal  oonditiona.  Thara  will  aa  a  ohanoa  variation  in 
both  minbara  and  apaoiaa  depending  upon  tha  particular  aquara 
foot  that  is  aeaplce  but  no  gross  ohanoa  ahould  ba  apparent. 
If  thia  doaa  happen  it  la  indicative  of  pollution. 

Tha  laka  bottoa  where  aoaa  of  thaaa  aaaplaa  were  oollaotad 
waa  "gravelly*  in  natura  and  difficulty  was  aneountarad  in  getting 
a  good  eaaple.  where  obvious  arrora  froa  this  aauaa  were  notad, 
a  aaoond  ee^plo  was  takan  but  it  ia  po  elble  that  in  oartain 
iaatanoaa  aaall  nuabare  ware  dua  to  a  loaa  of  a  portion  of  tha 
aanpla. 

In  ordar  to  determine  whether  tha  bottoa  fauna  had  baan  af foe tad 
by  the  g«e  walls,  it  was  planned  that  a  nuabar  of  aauplee  would 
ba  takan  in  tha  vicinity  of  preaent  drilling  oparatlona  and  ia  aa 
urea  where  thara  vaa  a  oonoantratlon  of  producing  gaa  walla. 
It  waa  thougW  that  a  ooaparlaoa  batwaan  thia  inforaation  and 
that  supplied  by  control  aaaplaa,  takan  at  a  point  aoaa  distance 
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from  any  aouro*  of  polutlon.  would  demonstrate  any  delitarious 

effects* 

The  results  of  those  studio*  indicted  that  thoro  was  no 
significant  difference  in  types  or  numbers  of  bottom  fauna  between 
tho  drilling'  and  producing  arose  i*bS.   control  areas*  As  thaws 
operations  uxa  not  effecting  ths  pollution  sensitive  bottom  forme 
it  somas  unlikely  th«t  an/  serious  pollution  results  frota  the 
drilling  or  prodaotion  of  natural  gas  in  Lobe  £rie*  The  one 
possible  exception  to  this  obeerv-tion  *au*  noted  in  the  bottoa 
saapls  taken  at  Jubaarlan  #4  from  ■  point  in  or  rerj  elose  to 
ths  gets  leak.  ?.t   this  point,  oligochaete  worns  Mere  the  only 
animals  found  and  it  would  seen  likely  that  soas  toxicity  was 
imparted  to  the  i  ijodinte  area  by  the  large  volume  of  gas  that 
were  eeo&ping  through  the  water*  This  sffeot  was  apparently 
oonflned  to  the  snail  area  ae  the  sample  taxen  100  feet  fron 
the  well  showed  no  change  fro*  the  normal  type*  and  nuabere  of 
bottoa  organisms  found  elsewhere* 


TOXICITY  TO  MM. 

The  possibility  that  oertain  substances  toxic  to  fish  wl.ioh 
night  be  released  by  gas  leaking  into  the  water  was  investigated 
by  performing  a  biOASsay  at  this  laboratory*  Fish  which  were 
exposed  in  u  .;»  11  oontainar  to  bubbling  gna  for  two  sight  hour 
periods  showed  no  signs  of  ill-ef foots  and  nil  test  niaal*  were 
live  after  u  total  of  forty-eight  houro,  In  ths  Containers* 
It  would  appear  that  suffieient  toxic  aubstanoee  are  not 
produeed  as  &  result  of  drilling  to  Oauae  ham  to  fish  even  in 
the  Immediate  vicinity  of  ths  drilling  ri;;».  At  the  tiae  of  this 
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lnveetifation  aheala  of  alnaove  were  noted  to  be  swinging  beneath 
the  drilling  pletforaa  apparently  Haaffeoted  awl  it  «•  reported 
to  bo  ooaaon  practice  for  the  operators  to  fish  with  sot*  eaeeeea 
off  trie  drill  ritf». 

la  Lake  St.  Glair  one  of  the  walla  drilled  about  too  ye-xa 
a«o  developed  a  gas  le*k  which  vu*   raportad  to  be  eurf  ee  gas 
leaking  around  tha  outaida  of  tha  wail  easing.  This  leak  haa 
oontlauad  aineo  that  tiaa  with  little  diaaaation  in  flow.  Tha 
voluae  of  gae  escaping  la  not  nearly  aa  large  at  tha  oae  reported 
in  Laka  firia  but,  it  auffloiant  to  cause  a  notioaabla  boil  in  a 
patch  bbout  two  foot  in  diaaeter.  k  survey  of  ohoaioal  and  biological 
conditions  siailar  to  that  oarllar  oondnotod  in  Laka  Erie  vaa  oado 
in  tha  vicinity  of  thia  gas  laak* 

mm*  9?  vmu® 

Chaaioal 
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Throa  aaaplaa  for  ohoaioal  analyses  wora  taken. 

1)  Fron  tha  surface  in  tha  g  s  bell 

2)  30  feat  north  of  wall 

3)  1000  faat  eoata  of  wall 

Tha  results  of  theaa  analyses  indicate  no  apparent  ohaaieal 
change  in  the  water  aa  a  roault  of  tha  gas  laak*  Variations  ia 
tha  analytical  raaulta  for  3.0.D*,  chloride,  sulphide,  pH  and 
sulphates  froa  tha  three  samples  taken  are  not  signlflo ^nt#  It 
ia  intaraetlttf  to  note,  however,  that  two  aaaplea  oonta  n 
significant  aaounts  of  phanol  froa  some  source  other  than  the 
gae  well* 


Biological  Result* 

Four  bottom  samples  were  taken  to  determine  whether  the 
gas  leaking  lata  the  water  effeeted  tne  bottoa  fauna.  Three 
samples  were  ti*ken  100  feet  or  closer  to  the  wall  while  another 
was  taken  10CK)  foot  away  for  use  as  tho  oontrol.  The  bottoa 
fauna  was  fouod  to  bo  relatively  riob  in  numbers  and  species 
and  there  ia  no  indication  tb^t  thoro  was  any  dotriaoatal  offoot 
froa  tbo  g  •  leaking  thro  ^h  too  water.  It  ehould  bo  noted  tbat 
one  nay fly  nymph  wae  taken  right  at  the  baee  of  the  leak  apparently 
in  good  health.  This  inaeot  ia  generally  oonaiderod  to  bo  sensitive 
to  pollution  but  it  w*»j  apparently  not  being  hamed  by  living  ia 
thia  position.  In  view  of  the  large  numbers  of  aaall  elaaa  found 
oa  the  bottom  all  of  the  •vooiaoli  wore  not  oollooted  for  onuseratlon. 


riamro  a  m  ncr»m  or  ra  c*3  wi 

In  tho  iaaodlato  vicinity  of  the  gaa  Weill  tboro  are  a  number 
of  eoamsrolal  fishing  oparatlone.  On  both  eldee  of  tbo  leak 
approximately  100  yards  away  are  set*  of  equere-type  hoop  nets 
that  are  appa  ently  fished  with  suooess  aost  of  the  year. 

At  tho  time  of  this  investigation,  the  Department  of  Lands 
and  forests,  mode  arrangesents  for  setting  nets  in  tho  iaaodlato 
vloinlty  of  tho  leaking  well.   .  1*  s  trap  ooataining  fish  was 
also  sot  over  tho  gaa  boll. 

Tbo  following  Is  information  on  these  investigations  that 
has  boon  supplied  by  tho  Aylaer  District  offios  (Dr.  S.  K. 
Reynolds*  District  rorecter). 

"Investigations  of  complaints  of  Dslaar  Jubonville 

oonoerning  tho  affects  of  a  leaking  gus  well  in  Lake 

. t.  Clair  adjacent  to  hia  tra?  (aodified  hoop)  nets, 


Coot1* 

wars  eurriad  out  Arm  Ootobar  6th,  -  14th,  1958* 

On  Ootobar  6th,  two  aaall-nosfa  trap  nsts  wars 
ast  faolag  tho  leaking  wall  on  Lot  7  fier«r  Township* 
Tho  six  foot  not  #1  mm  Mt  with  tho  pot  to  tho  waat 
of  tho  wall,  «nd  tho  saallar  fir*  foot  nat  #2  woo  oot  with 
tho  pot  faoing  tho  first  on  tho  opposite  sldo  of  tho 
w«ll.  Tho  load*  of  hoth  not*  wars  plaaad  aa  oloao  to  tho 
wall  as  possible. 

Thooo  noto  wars  llftod  on  Ootohor  7*h  and  ra-sst. 
Thay  oontainodt 


Sot  #1  *  rook 

*ot#2  19  «>ok  baso,  2  paroh 


A  wira  oago  2|»  loo*  and  1*  in  dlaastsr  (appro*)  was 
aot  on  bottoa  at  tho  "boil"  produood  toy  tho  looking 
gas,  oontalnlng  13  rook  o*ss  and  1  paroh* 

Tho  oago  was  piokod  up  on  Octohar  10th*  It  was 
partially  filisd  with  aud,  as  a  rosult  of  turbalonoo 
oansod  by  a  atom  during  tho  intorraalng  thrao  days* 
Tho  poroh  and  12  rook  bass  wars  doad. 

On  Ootobar  12th  (2*00  PM),  15  additional  rook  bass 
wars  plaood  in  tho  oago,  whioh  was  sst  by  aaans  of  a 
buoy  approaiaatoly  two  foot  froa  tho  bottoa,  in  tho 
"soil''  of  tho  la^kiife  wall* 

Ths  oago  waa  loftod  on  Ootobar  15th  10.00  AM*  Tho 
13  fish  wars  allvo  and  in  good  condition* 

Tho  trap  nots  wora  11  tad  on  Ootobar  15th  and 
Thay  ooatalnadi 


Canted 


1st  #1  2  whits  but 

6  etonsoat 

2  yellow  piokerel 
i  north—  rodnorss 

1$  yellow  peroh 
4  rook  bass 

lot  #2  1  whits  Wm 

2  whits  euoker 

1  northern  redhorse 

7  yellow  peroh 

2  rook  boo* 

1  aud  puppy  n 


As  a  roault  of  the  oheaioal  and  biological  study 
oonesrnlng  possible  pollution  fros  the  gas  wsll  operations  in 
Lake  Brio  and  Lake  at.  Clair,  it  would  appear  that  no 
aignlfioant  change  ooours  in  the  obanloal  ooapoaition  of  tho 
water  aithar  in  tha  vicinity  of  tho  drilling  operation  or  in 
tho  vioinity  of  leaking  valla*  Cbaaioal  deterninatlonc  hero 
indioatod  that  tha  ballings  froa  tho  drl$&ng  operation  oontains 
high  aaounta  of  ohlorida,  sulphate,  oul  hidea  and  perhaps  eoae 
phenol,  but  beaauao  of  the  aaall  voluaes  involved  those  subetanoee 
are  alaost  laasdiately  lost  by  dilution*  3ae  oaoaping  froa  tho 
veil  le  relatively  ineoluble  and  no  toxicity  is  inserted  to  tho 
water  through  whioh  it  passes* 

Mologloal  eaapllng  indioute  no  adverse  ohange  in  the  bottoa 
fauna  in  the  drilling  or  produoing  areas  •  The  one  poaelble 
exception  to  thia  was  a  aaaple  taken  froa  the  bottoa  at  tha  point 
whore  gas  ie  eeo&ping  froa  the  aubamrins  #4  ««11  in  Lake  Brie. 

With  rcopeet  to  toxicity  to  fish,  the  results  of  the  bioassay 
and  the  livs  trapping  experlaents  and  tho  preeenoe  of  fieh  in 
the  ianadlate  vicinity  of  drilling  operations  indioates  that  no 
toxic  ha-sard  reeulta  froa  the  drilling  operationa  or  tho  aooldontal 
esoape  of  g*e  to  the  water* 


Ttoa  »urv«y  on  LaJta  Eria  was  aada  poaalo.e  through  tha 
aaalatanoa  of  Mr*  a.  3*  rarguaon  and  tna  raaaareh  vaaaal 
Ktnowgr  of  tha  Raaaaroh  Division  of  tha  Dap&rtaant  of  Undo 

oiii    .oro.t.. 


Arnnjt—nti  for  Uko  St,  Clair  • array  wara  «Ada  by 
Mr*  Done*  Hoaaaorou*ht  Dlatrlot  Blologiat  for  tha  Dapartaont 
of  Unda  and  Poraats.  Hla  aaalatanoa  in  tha  flald  atodiaa 
la  appraoiatad* 


The  following  la  a  aynopale  of  the  Land*  sad  Poreata 
report  prepared  feqr  Mr*  Carl  *•  aohaak  entitled  "A  Report 
on  Xaterriewa  with  Co— rolal  Pisheraea  of  too  Lako  Krie 
Dietrlot".  )2  p.p. 

Purpoao 

1)  To  rooord  riewa  of  flahamon  with  roapaot  to  drilling 
operatlona* 

2)  To  eatablieb  whether  fishing  has  baoa  detriaentally 
effected  by  thoao  operations* 

Tha  author  diaouaeed  an/  problon  and  raoordad  ooaplalats 
froa  a  croup  of  informed  fishermen  froa  tho  rarlooa  general 
fishing  areas,  in  tha  throo  lake a  involved*  Tha  following 
information  w««  providad  regarding  exploration,  drilling  and 
gaa  wall  production. 

Uoutham  Laka  Huron  i  Exploratory  work  only,  no  drilling* 
Lako  St*  Clalri  Exploratory  work,  10  wella  drillad,  two  olaaaod 

ao  produoara  hut  apparently  eapped* 
Eastern  Laka  Briai  (wast  to  Elgin  Kant  boundary) 

Exploratory  work*  6  walla  drillad* 
Kant  County i  Exploratory  work,  90  walla  drillad  of  whioh  about 

69  are  producing  wella* 
Keaax  County  1  Kxplomtory  work  about  5  wella  drilled,  one  olaoeoA 

aa  produoar* 


j— ult  of  survsjr 

1)  Most  of  ths  ooaplalnts  froa  fi  shaman  oonosrnsd  physloal 
intsrfsrsaos  with  thsir  fishing  operations,  iooludlng  dastog* 
to  guar  by  ths  alning  oonpsny  oo&ta,  hasarda  to  navigation 
froa  iaproperly  Barked  buoys  end  drilling  rigs  and  posslblo 
aloslng  of  oortAin  areas  to  various  types  of  nsts  beeeuss  of 
obstruotioas  on  ths  bottoo. 

2)  Ths  possibility  of  fish  bsing  frightened  froa  productive 
areas  by  aoiass  in  ths  pips  11ns  v*s  so— waly  ■sntionod. 

3)  lo  ossss  of  sotusl  hara  by  pollution  has  bssn  rsoordsd  though 
a  nuaber  of  fiahsrasa  asntioned  this  possibility*  Sources  of 
pollution  dssoribod  inoluds  lssking  walls,  rssldus  from  drilling 
opsrstions  and  ths  possibility  of  sso&ping  oil  should  an  oil  wall 
bs  discovered* 

Ths  author  of  this  report  interviewed  106  oo—rslal  flsharaan 
sad  outlinsd  ths  individual  opinions  of  saoh  in  this  report. 


1 
Prepared  byi  Director,  Labs,  k  asssarohi 


/ 


•IL'kJUf 


Approved  -  Osneral  Managers 
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All    analyses  except   pH   reported   In 
p.p.m     unless    otherwise    Indicated 


ONTARIO   WATER   RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 

WATER  ANALYSIS 


1    p. p.m.    =    1   ragm.    /    litre 
=     1    lb./100,000   Imp.    QaU. 


Munici 

->ality:                                                               Report  to:    JolM  K«   1 

1*11 

c.c. 

Source 

Wk*  Eri« 

Date  Si 

rmpled:    July   £},    1958  by:      J.   8*11 

Lab. 

Hardness 

Alkalinity 

Iron 

Chloride 

Fluoride 

pH 

riMMl 

JulpbuW 

.1      liiiu- 

No. 

as  CaCOi 

as  CaCO. 

as  Fe 

as  CI 

a§  F 

at 
Lab. 

ft*      J4 

B.0.9. 

m*  9^*} 

rfU 

51,000 

7.7 

mW 

16,800 

— 

31. 

¥612 

20. 

7.9 
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J8U 

— 

0.0 

*ol3 
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1     — 
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J.J90 
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All    analyses  except   pH   reported   in 
p  p.m.     unless    otherwise    Indicated 


ONTARIO   WATER    RESOURCES    COMMISSION 
CHEMICAL  LABORATORIES 

RIVER  SURVEY 


1   p. p.m.    =    1   tngtn.   /  litre 
=     1    lb./lOQ.OOO   Imp.    Gals. 


Watershed:  3*.    CUir  Uk«                                         Report  to:   J.   S«±l 

CO. 

Watercourse:    ^^   ff|»f» 

Date  Sampled:  q9U    jj^              by:          J.    B#U 

BfeMrtl 

Sample 

Point 

No. 

Lab. 

No. 

5-Day 
B.O.D. 

ZMUB* 

si 

*§|M£J 

■  ■  k  ■ 

Bacteriological  Laboratory 

Total 

i>J"*:l 

>**** 

Lab. 

No. 

M.F.    Coliform 

Count  per  100  ml. 

■17*5 

1.5 

15 
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417^4                1*2 
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Date  Due 

FEB  1  0  19691 

WAR  2  5  »•* 

APR_X04869| 

APR  2  9  1989 

OCT  1  3  J97f 

NOV  2  3  1972 

